Fumonisins and Alternaria alternata lycopersici (AAL) toxins, a recently discovered group of mycotoxins structurally related to sphinganine, are produced by Fusarium moniliforme (1) (2) (3) (4) (5) and strains of Alternaria alternata (6, 7) , respectively ( Fig. 1) . These fungi are ubiquitous saprophytes and economically important pathogens of many food crops. F. moniliforme causes both stalk and ear rot of maize worldwide. Fumonisin contamination has been detected in substantial amounts (>4 ,uM) in 74% of corn in the United States and in all areas of the world where corn is produced, with levels ranging as high as 2 mM or greater (3, 4, (8) (9) (10) . The incidence of contamination of maize by the fumonisins is exacerbated by the endophytic life style of the fungus, which enables the fungus and its toxin to be present in maize plants and stored grain in the absence of visible disease symptoms (9) .
Ingestion of fumonisins through contaminated feed, or as pure fumonisin B1 (FB1), induces a variety of responses in the The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. challenged animals including neuro-, renal, and heptatoxicosis and neoplasms as well as cell death (4, (11) (12) (13) . Consumption of fumonisin-contaminated corn also has been linked to esophageal cancer in humans in the Transkei region of South Africa, China, and other countries (14) . Because of the frequency and level of contamination in maize and the toxicity of fumonisin to animals, serious concern has developed over the role of this mycotoxin in animal and human disease. AAL toxins play an important role in the stem-canker disease of tomatoes but a role in animal disease is, at present, unresolved (15) . At present little is known concerning the mechanism by which these mycotoxins induce toxigenic or carcinogenic effects. The structural relationship to sphinganine, an intermediate in the biosynthesis of the sphingosine backbone of more complex sphingolipids such as ceramides, sphingomyelin cerebrosides, gangliosides, and sulfatides, is the basis for current models linking mode of action to alterations in the synthesis of sphingoid bases (16, 17) . There is considerable evidence that ingestion of these mycotoxins leads to disruption of sphingolipid metabolism (18) (19) (20) . An important site of inhibition is the reaction catalyzed by sphingosine N-acetyltransferase (ceramide synthase). Both FB1 and AAL toxin TA (TA) inhibited ceramide synthase in rat hepatocytes (16) and in microsomal preparations from green tomato fruit (21 1To whom reprint requests should be addressed.
Sphingolipids have been implicated as playing a role in cell contact, growth, and differentiation (22) . Sphingolipids also can influence the proliferative potential of mammalian cells by induction or suppression of apoptosis, a specific form of programmed cell death (23) . Recent findings suggest the regulatory coupling of proliferation and mitosis to apoptosis (24) (25) (26) (Fig. 4 A and B ). These events were followed by the appearance of large bodies which reacted positively to the TUNEL procedure (Fig. 4C) (27) and that the onset of this inhibition temporally precedes the onset of cell death, it is possible that the transcription factor AP-1 plays an important role in determining whether CV-1 cells undergo apoptosis or progress through the cell cycle. AP-1 binding factors can promote G1 progression in some cell types but induce differentiation in others (36) . In addition, two isoforms of PKC, a and 0, are repressed by fumonisin (27) . Since TA is a structural analog of fumonisin B1 (Fig. 1) , and traditionally these toxins have been considered functionally interchangeable with respect to specificity and biological activity in both plant and animal cells. For example, both toxins inhibit ceramide synthase and both toxins produce similar symptoms on leaves and fruit of isogenic lines of tomato (21) . In this report, we have shown that both toxins cause apoptosis in animal cells. Previously, we have reported that both toxins also can initiate a cell death program in plants (7, 21) . Although both toxins induce apoptosis, only FBI affects the cell cycle. 
